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Colorado State University,

US Army Engineer Waterways Experiment Station (WES)., Mr. Doerr was employed
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a?an
®

P
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Dr. Conrad J. Kirby,
and Dr. John Harrison, Chief,
EIRP. The report was edited by Ms. Jessica S. Ruff of
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were prepared by
and Mr. Scientific TIllustra-
tions Section, IPD, under the supervision of Mr. Aubrey W. Stephens, Jr.

COL Dwayne G.

Rotert W. Whalin is

COL Allen F. Grum, USA, was the previous Director of WES.

Lee, CE, 1is the present Commander and Director. Dr.

. Technical Director.

2Rl )
X
s

(S

\':I
’
-’éUﬁ?b

s x 8 w5
}ﬁﬁ%&
(A A A

DN

v
OO

A

s
by
s b

.'..‘

This report should be cited as follows:

Doerr, Ted B., and Mitchell, Wilma A. 1986, '"Spring- and Spike-
tooth Harrows: Section 8.2.6, US Army Corps of Engineers Wildlife
Resources Management Manual,'" Technical Report EL-86-45, US Army
Engineer Waterways Experiment Station, Vicksburg, Miss.

‘odes
L. e wadfor
‘ “pewal

PR EAC AT -, ERC AP AR - e T e T e
-

e e e e e .
S RN o
Smara o g e ta ta s g o g

o~

A

s d ","
g’y
o<

s
a

QO
l’l .
e,

s

-. ”
LAAAN

4 l‘.‘h
5NN

rd

«“ A
.5(‘1
-‘.

_.szﬁl ‘

- . “ et
S e T T e e T e e
AP U DU AT OIS, WS, T v




QN
R
NOTE TO READER RS
OO MO
This report is designated as Section 8.2.6 in Chapter 8 -- EQUIPMENT, Ny oA
Part 8.2 -- SITE AND SEEDBED PREPARATION EQUIPMENT, of the US ARMY CORPS OF
ENGINEERS WILDLIFE RESOURCES MANAGEMENT MANUAL. Each section of the manual is
published as a separate Technical Report but is designed for use as a unit of
the manual. For best retrieval, this report should be filed according to sec-
tion number within Chapter 8.
w ,
X
TN
.':\":‘-':\‘,
RN
1.'?\'.:"\"
e _.8
_'.‘,'.'_‘J’.'.
AL
e
N
. N
-. .-\
-. .."
A N
o
r.
.
r.
o
: [ ]
‘f‘---.. .."-
e .




@
8
.

£l -rf

ot 27 I ey ot
_',.‘,-,.' AOCATA

A AT
'(/tQA

SPRING- AND SPIKE-TOOTH HARROWS

Section 8.2.6, US ARMY CORPS OF ENGINEERS
WILDLIFE RESOURCES MANAGEMENT MANUAL

DESCRIPTION , . . . . . . . . . 3 OPERATION AND MAINTENANCE . . . . . 8
Spring-tooth Harrows . . . . . . 3 LIMITATIONS . . « &« + + &« ¢« « & « « 8
Spike-tooth Harrows . . . « . . « 5 AVAILABILITY . « ¢« « ¢« o« o « s « « 9
Flexible Tyne Harrow . . . . . . 5 LITERATURECITED . . . . . « « . « 9

Spring- and spike-tooth harrows are secondary tillage implements designed
to smooth seedbeds after plowing, incorporate soil amendments, cover broadcast
seed, and break up soil clods. Spring-tooth harrows effectively control her-
baceous annual vegetation, while spike~tooth harrows can be used without sig-
nificantly disturbing existing vegetation. Greater soil penetration can be
achieved with spring-tooth harrows than with spike-tooth harrows. Both types
of harrows are widely used throughout the United States in a variety of agri-
cultural operations. Harrows also have application as final seedbed prepara-
tion implements for wildlife food plots and specialized grazing pastures where
the soils are deep and not rocky or debris laden.

The flexible tyne harrow is a versatile harrow that can be easily adapted
to wildlife management practices. Primary uses include preparing seedbeds for
food plots, cultivating row-planted wildlife foods, and smoothing surfaces of
access roads and track census transects. It may also be used in planting and

maintaining pasture-type forages for geese or large grazing mammals.

DESCRIPTION

Spring-tooth Harrow

Spring-tooth harrows are similar in appearance to c.isel plows but are of
lighter construction (Fig, 1). The cutting shanks are bolted or clamped
directly to a rigid frame and coiled above the portion that tills the soil for
increased flexibility (Fiy;. 2). The flexibility of the shanks (or tynes)

allows Independent movement over small rocks. Tynes are designed for maximum
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flexibility and create vibrations as the harrow is operated, providing maximum

soil smoothing and clod breakup. Cutting tips can be replaced on some spring-
tooth harrows without replacing the entire tyne. The rigid frame is usually
supported by wheels to provide accurate harrowing depth and transporting ease.
Harrowing depth is usually controlled by a mechanical lever mechanism or by a
hydraulic 1lift on larger harrows. Large spring~tooth harrows have folding

sections for transport.

Spike-tooth Harrows

Spike~tooth harrows have solid tynes or coil tvnes bolted to a rigid
frame (Larson 1980) (¥Figs. 3 and 4). Solid tynes are basically peg-shaped and
can be made from metal dowels, short angle irons, or other durable materials.
The tynes are arranged in several rows and slanted to the rear to prevent
clogging by debris. Details of spike-tooth harrow tynes are shown in Fig-
ure 2. Larger spike-tooth harrows are supported by wheels and have folding
sections for transporting. Table | provides general specifications for

spring—- and spike-tooth harrows.

Flexible Tyne Harrow

The flexible tyne harrow is constructed of chain-link wire hoocked onto a
spreader bar that can be attached to a tractor, disk, or pickup truck
(Fig. 5). Steel teeth, located at the angles of adjoining links, can be
adjusted to project forward or backward for different depths of soil penetra-
tion (Fig. 6). Harrows are available in a variety of sizes; 4- to 6-ft-wide
models welgh 115 to 150 1lb, whereas 24-ft models weigh 800 to 900 1b. To
accommodate the workload, sections can be added to or removed from most

models. Because of its flexibility, this tyne harrow can follow the exact

Table 1. General specifications for spring- and spike-tooth harrows

Feature Spring-tooth harrows Spike-tooth harrows
Width 5-60 ft 6-75 ft.
Tyne spacing 6-12 in. 2-6 in.
Depth of penetration 1-6 in. 1-6 in.
Power requirements 20-315 hp 20-315 hp
Optional attachments Various tyne tips Coil tvnes
5
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Figure 5, A flexible tyne harrow being used to prepare a tood plot
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land contour. It is convenient to transport, as the 6-ft--wide models can be

rolled up to a diameter of 18 in. and carried in the buck of a pickup truck.

OPERATION AND MAINTENANCE

Spring- and spike-tooth harrows are towed behind a tractor at 10 mph.
The flexible tynes shallowly penetrate the soil surface and vibrate. This
dual action effectively shatters soil clods and crusted soil surfaces and
smooths the seedbed, thus producing a homogenecus seedbed for drill seeding.
Adding fertilizer, lime, or other soil amendments and mixing (incorporating)
amendments into the soil using a harrow can be done in one step by mounting

the amendment applicator on the tractor and attaching the harrow to ¢<he trac-

‘TS ¥ C 5 T _ S."EEEM + ..

tor. Wider cutting tips attached to spring-tooth harrows erficiently control

R ]

undesirable herbaceous plants. Debris should be cleared from the harrow as it
collects during operation. Tyne tips and bolts should be checked periodically
and replaced when worn or broken.

Like other harrows, the flexible tyne harrow has several basic functions:
(1) to break and level disked ground; (2) to cover seeds; (3) to uproot weeds;
and (4) to remove debris. It is generally used for preparing seedbeds, culti-
vating crops, renovating pastures, and smoothing surfaces. fror seedbed prepa-
ration this harrow can break loose soils or smooth surfaces after disking. 1t
can break crusts on newly seeded grain cropland without disturbing young
plants (<6 in.) and 1is theretore good for the first cultivation of a crop.
Pasture or hayland soils can be scarified for overseeding, and fertilizer can
be: worked into the soil with this implement. When inverted, it caun serve as 4

dray, mat to smooth surfaces of gravel and dirt reoads, paths, and turfed areas.

LIMITATIONS

LAY 7 LS A s LA L A BT T e Y T

Excessive breakage of spring-tooth harrows precludes their w.e on

extremely rough lands with large rocks and heavy debris. Thev should be osed

only tor working the upper 6 in. on previously plewed areas,  Spike- teoth -
rows should not be used on rough or rocky land, Fhey are usctol ondyv G o
so0il surtace conditioner and are inettfective {for increasing water it 2 ltretion

unless it is caused by surtfuace soil crusting,

LALLM M G Y

The tlexible tyne harrow hould be used on loose weist —oils such ax
! sand, loam, or silt because it o ot etticient in penetrating hoard dry sorls
3 : i
. that contain large percent v S btave o foose soils thE hovrow wan be
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used instead of heavier disks and harrows, thus meking transportation and

manipulation of equipment more convenient for management area sitec,

AVAILABILITY

Spring- and spike-tooth harrows are available from most farm equipment
manufacturers. The flexible tyne harrow is similar to other contour harrows
that are commercially available. The harrow described in this report car be
obtained from implement dealers or directly from the manufacturers at the fol-
lowing address:

Fuerst Brothers, Inc.
P. 0. Box 271
Rhinebeck, NY 12572

LITERATURE CITED
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Equipment Development Center, Catalogue No., 8042 2501. 198 pp.
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